Fetal swallowing: response to graded maternal hypoxemia.
A computer-based system, incorporating electromyography (EMG) and esophageal fluid flow measurement, was used to determine fetal breathing and swallowing responses to graded maternal hypoxemia. Five chronically prepared ewes with singleton fetuses at a gestational age of 130 +/- 2 (SE) days were subjected to successive 30-min periods of mild and moderate hypoxemia (inspired O2 fraction = 0.16 and 0.13, respectively). Mild and moderate maternal hypoxemia evoked significant reductions in fetal arterial PO2 (21 +/- 1 to 17 +/- 1 and 13 +/- 1 Torr, respectively), while fetal arterial pH, hematocrit, plasma osmolality, heart rate, and mean blood pressure did not change. Moderate hypoxemia was associated with significant increases in fetal plasma arginine vasopressin and renin activity and significant reductions from basal values in percent time breathing (53 +/- 4 to 25 +/- 12%), percent time swallowing (11.5 +/- 3.1 to 1.3 +/- 0.7%), and volume swallowed (21.3 +/- 2.1 to 4.8 +/- 2.7 ml/30 min). Fetal swallowing activity was better correlated with arterial PO2 (r = 0.8) than breathing activity (r = 0.45). We conclude that fetal swallowing is suppressed during mild and moderate hypoxemia. It is suggested that several sites and/or mechanisms may account for the hypoxemic inhibition of fetal activities.